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PROVISIONAL TITLE OF PROJECT: The effects of soil stabilization on clay soils using the waste material fly ash as an additive. 

AIM:
The key aim of the study is: 
To examine the behaviour of clayey soil after the addition of Fly Ash. 
The chief objectives are: 
1. To find out how different curing times affect the properties of the soil.
2. To figure out how FA affects the strength and amount of water in clay soils.
3. To come up with a more long-lasting building material for projects on weak soils.
4. To reduce the amount of FA that is thrown away by using it again.
5. To find out what relevant research was previously done on the topic. 
6. Aid in better understanding soil properties and the effects of additives on soil behaviour.
7. To understand the soil stabilization process.
8. To compare or emphasize the soil stabilization process. 
9. To determine the optimal fly ash concentration at which soil behaviour is enhanced.

OVERVIEW

Civil Engineers often encounter problematic rocks/ soils in construction and infrastructure developments that are weak and unsuitable. Instead of abandoning the project, relocating the site, removing, and replacing unsuitable soils which all can be costly, time consuming and sometimes impractical, ground improving techniques can be applied. 
Soil stabilization is done mainly to improve geotechnical properties such as compressibility, strength, permeability, and durability, weak soils are stabilised with stabilising agents, also known as binder materials. The components of stabilisation technology include soils and/or soil minerals and cement-based stabilising agent or binders. It also promotes the use of waste geomaterials in construction among other things. 
Soil Stabilization can be classified broadly by mechanical stabilization and chemical stabilization. Mechanical stabilisation aims to produce dense, well-graded material by mixing and compacting multiple soils and/or aggregates. Chemical stabilisation is the altering of soil properties by modifying its chemical composition with additives such as lime, cement, fly ash, etc., or by the addition of chemicals, resins, and enzymes. Most frequently modified properties include water content, strength, plasticity, and density. (Patel 2019) 
Fly Ash is the coal combustion residue produced by thermal power plants fuelled by coal. Fly ash is a thermal by-product. Nearly half of the fly ash produced is not used, so its utilisation will reduce waste. Fly Ash can be utilised in numerous applications as a resource material. Fly ash is also known as fuel ash powder. It possesses less cementitious properties than lime and cement. There are two types, designated as C class and F class fly ash, respectively.
In November 2016, the British government announced plans to shut down all coal-fired power plants by 2025. Other European nations, including Germany and the Netherlands, have announced, or are discussing similar measures. This will reduce the availability of FA in the United Kingdom and Europe.
As a result of low electricity prices and the introduction of more renewable energy sources with lower marginal costs, coal power in the United Kingdom also faces challenges. This is evident in the sharp decline in coal consumption in power plants from 2014 to 2016, as discussed previously. As more renewable resources are incorporated into the electricity grid, it is highly unlikely that this trend will reverse.
The combination of the unabated closure of coal-fired power plants and the more difficult circumstances of coal power plants on the electricity market will drastically reduce the availability of fresh FA soon, and if all coal power plants are shut down, the availability of fresh FA may cease entirely.
Extensive research has been conducted on the impact of fly ash on soil stability. Hence, this investigation will discuss some of these studies, drawing a critical review to find out the effect of fly ash additive on soil characteristics.
RESULTS
To find answers to my research questions I plan to speak to lecturers to discuss the topic in more detail and also carry out tests such as: 
Unconfined Compressive Strength test (UCS) to measure maximum amount of compressive load a material can bear before fracturing.
Shrink- swell tests to examine the volume change that occurs because of changes in the moisture content of clay rich soils. 
Permeability tests to determine the impact of water passing to the soil strength. 






RESEARCH METHODOLOGIES 
Extensive research has been conducted on the impact of fly ash on soil stability. Through a series of experimental tests, it was determined that fly ash improved soil stability, particularly in terms of load bearing capacity values, soil permeability, and the potential for volumetric soil changes. In addition to the treated period, the volumetric dilation of the ground was also decreased. Given that the additives are not biodegradable, the hardened soil's behavioural adjustment did not disappear. 
Prabakar (2004) conducted an experiment to improve soil stability by combining three types of soil with FA. With an increase in fly ash content, the shear strength of soil mixed, enhanced the cohesiveness and internal friction angle.
Majumder and Saha (2016) looked at how fly ash affects the properties of soil. They found that adding FA changes the inter-particle void ratio, which makes the soil more permeable. This may be because of the microscopic properties of the soil mixes (2015) said that the amount of FA added is only one of many things that affect the soil's properties. It was said that when FA was used to treat the soil, the most important geotechnical properties, like permeability, got better. The time it took for the soil to get stronger was also important. Based on the test results of Islam et al. (2021), when lime and fly ash are added to clay, the coefficient of permeability goes down more than it does with sand. Over the course of 14 days, lime and fly ash can reduce the permeability of clayey soil by up to 58–92% and 68–95%, respectively. For sandy soil tested in the same way with lime and fly ash, the reductions are 30–84% and 55–95%, respectively.
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